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Anti-Saccharomyces cerevisiae antibodies (ASCA) and autoimmune liver diseases
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SUMMARY

Antibodies to the baker’s yeast Saccharomyces cerevisiae (ASCA), recently proposed as a serological
marker of Crohn’s disease, have also been detected in other autoimmune disorders. The aim of this
study was to determine prevalence and clinical significance of ASCA in autoimmune liver disease. The
presence of IgG and IgA ASCA was evaluated using a commercially available immunoassay in 215
patients with autoimmune liver disease (primary biliary cirrhosis, PBC, 123 cases; autoimmune hepa-
titis, ATH, 67 cases; primary sclerosing cholangitis, PSC, 25 cases), 48 with inflammatory bowel disease
and 19 healthy blood donors. Anti neutrophil cytoplasmic antibodies with the perinuclear pattern (p-
ANCA) were assessed by indirect immunofluorescence in PSC patients. The main clinical and biochem-
ical parameters between ASCA-positive and negative patients were analysed and compared. ASCA are
predominant in Crohn’s disease (70%); among liver patients, PSC and AMA-negative PBC show the
highest ASCA prevalence (53% and 44%). In PBC ASCA correlate with higher levels of circulating
IgA (P < 0-05). In PSC the detection of either ASCA or p-ANCA is neither associated with any clinical
or biochemical feature, nor with an underlying inflammatory bowel disease. ASCA can not be consid-
ered an additional serological marker of autoimmune liver disease, but the possibility of detecting such
a reactivity in autoimmune liver disorders should be considered; their correlation with elevated IgA in
PBC suggests that ASCA may be an indirect sign of enhanced mucosal immunity; in PSC patients nei-

ther ASCA nor p-ANCA predict the occurrence of a concomitant inflammatory bowel disease.
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INTRODUCTION

In recent years the detection of humoral reactivity to the baker’s
yeast Saccharomyces cerevisiae (anti-Saccharomyces cerevisiae
antibodies, ASCA) has been reported in inflammatory bowel dis-
eases, particularly in patients with more aggressive clinical expres-
sion of Crohn’s disease [1-3]. Although ASCA are not classical
autoantibodies, their appearance seems to be favoured by a
genetic predisposition [4].

Many studies have been carried out in inflammatory bowel
disease patients in order to differentiate between ulcerative colitis
and Crohn’s on the basis of ASCA or antineutrophil cytoplasmic
antibodies with the perinuclear pattern (p-ANCA) [5-7].

Recently,Reddy et al. [8] detected ASCA also in autoimmune
liver disease, and reported a similar prevalence of such a
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reactivity (ranging from 9 to 22%) in patients with autoimmune
and viral liver disorders, as well as in blood donors.

At the light of the epidemiological associations between
inflammatory bowel disease (particularly ulcerative colitis) and
primary sclerosing cholangitis (PSC) [9], a cholestatic liver dis-
ease with a likely autoimmune pathogenesis, we evaluated the
clinical and immunological impact of ASCA on a large series of
patients with different autoimmune liver disorders. Therefore, we
analysed and correlated ASCA status with biochemical and
immunological parameters in autoimmune liver patients, and
evaluated the possibility that ASCA and p-ANCA may provide
information on the presence and type of a potential underlying
inflammatory bowel disease in PSC patients.

PATIENTS AND METHODS

Patients

Two hundred eighty-two patients were studied. Of these, 123 had
PBC (17 were AMA-negative) diagnosed according to the criteria
proposed by Taal eral. [10]. All AMA positive PBC patients
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reacted by western immunoblot with a 74-kD polypeptide, corre-
sponding to the E2 component of the pyruvate dehydrogenase
complex, and with additional proteins of 55 kD, 52 kD, 48 kD and
41 kD in different combinations [11]. None of the 17 AMA neg-
ative PBC sera reacted by western immunoblot with any polypep-
tide of the mitochondrial preparation. Sixty-seven patients had
autoimmune hepatitis (AIH) diagnosed according to internation-
ally agreed and recently revised criteria [12]. Of them, 30 were
positive for antinuclear (ANA) and/or antismooth muscle anti-
bodies (SMA) and were diagnosed as type 1 ATH. The remaining
37 patients were positive for liver/kidney microsomal antibody
type 1 (LKM1) and/or liver cytosol antibody type 1 (LC1) and
were diagnosed as type 2 AIH. Twenty-five patients had PSC, a
diagnosis supported by the typical ‘beading’ appearance of the
intra and/or extra-hepatic biliary tree on ERCP examination. In
addition, sera from 48 patients with inflammatory bowel disease
(23 with Crohn’s and 25 with ulcerative colitis, respectively) and
from 19 healthy blood donors were also tested as positive and
negative controls.

Patients were grouped according to the ASCA status, and
biochemical and immunological parameters such as alanine
transaminase, aspartate transaminase, alkaline phosphatase,
gamma-glutamiltranspeptidase, total and direct bilirubin, albu-
min, gammaglobulins, prothrombin time, cholesterol, IgG, IgA
and IgM were compared. All patients gave their informed consent
to partecipate to the study

Methods

ANA, SMA, LKM1, LC1 and AMA were detected by indirect
immunofluorescence, as previously described [13]. Briefly, sera
diluted 1 :40 in phosphate buffered saline (PBS) were tested on
snap-frozensections of ratliver,kidney and stomach. A fluorescein-
conjugated secondary antibody directed against human immuno-
globulins (Anti-Human Polyvalent Immunoglobulins IgA, IgG,
IgM FITC Conjugate, Sigma ImmunoChemicals, St. Louis, MO,
USA) was used diluted 1 : 100 in PBS. The patterns of reactivity
were assessed under a fluorescence microscopy (Orthoplan, Leitz,
Wetzlar, Germany). The immuno-morphological pattern of ANA-
positive sera was evaluated further on commercially available
HEp-2 cell lines (Kallestad, Chaska, MN, USA). The detection of
LKM1 and LC1 was validated by immunoblot using human liver
microsomal and cytosolic preparations, respectively: LKM1-
positive sera reacted with a 50-kD microsomal protein
corresponding to CYP2D6 [14], whereas LCl-positive sera
recognized a 58-kD cytosolic protein [15] corresponding to formim-
inotransferase cyclodeaminase. AMA was characterized by west-
ern immunoblotting using as a source of antigens a mitochondrial
preparation from bovine heart [11]. Detection of ANCA was per-
formed by indirect immunofluorescence at 20x and 40x magnifi-
cation on alcohol-fixed human neutrophils, with sample sera
diluted 1 : 20, as previously described in detail [16].

The presence of ASCA (IgG and IgA class) was assessed by a
commercially available ELISA kit (Inova Diagnostics, San Diego,
CA). According to the manufacturer’s instructions, an ASCA
reactivity higher than 29 U/l (i.e. 20% above the cut-off) was con-
sidered strongly positive.

Statistical analysis

Comparison of categorical variables was performed using chi-
square and Fisher test. The non parametric 7-test was used for
comparison of continuous data. Nominal variables were

correlated by contingency table. A probability P < 0-05 was con-
sidered significant.

RESULTS

Fifty-two (25%) of 215 autoimmune liver patients had ASCA of
either IgA and/or IgG class. Of these, 18 (8%) were ASCA IgA
and IgG positive, 13 (6%) were ASCA IgG positive/IgA negative,
and 21 (10%) were ASCA IgG negative/IgA positive. Twelve out
of 23 (52%) Crohn’s patients were ASCA IgG and IgA positive,
16 were ASCA IgG positive/IgA negative and 16 out of 23 (52%)
were IgG negative/IgA positive. The prevalence of ASCA in
healthy blood donors was 5% (1 out of 19) for IgA, and 0% for
IgG. All positive sera but 2 showed strong ASCA reactivity, as
illustrated in Fig. 1.

ASCA prevalence for each disease is summarized in Table 1.
IgG but not IgA circulating ASCA levels in Crohn’s patients were
higher than in autoimmune liver patients (P < 0-01).

Among the patients with liver disease the following statisti-
cally significant differences were observed: type 1 AIH, PSC and
AMA-negative PBC had IgG ASCA prevalence higher than
AMA-positive PBC and blood donors (P < 0-01); AMA-negative
PBC had IgA ASCA prevalence higher than blood donors
(P=0-03).

The presence of ASCA was not associated with any of the
clinical or biochemical parameters analysed. In PBC, but not in
PSC and AIH, ASCA-positive patients had higher IgA levels
(P <0.05), irrespective of their AMA status.

None of the ASCA-positive patients with PSC had Crohn’s
disease, while 3 had a diagnosis of ulcerative colitis; furthermore,
the two PSC patients with Crohn’s disease were ASCA-negative.

The correlation between ASCA and p-ANCA reactivity in
PSC patients is reported in Table 2.

DISCUSSION

Within the heterogeneous spectrum of autoimmune liver disease,
we are used to differentiating between ‘hepatitic’ (e.g. AIH) and
‘cholestatic’ forms (e.g. PBC, PSC). In AIH the autoimmune
attack is directed exclusively against the hepatocyte, whereas the
cholangiocyte is the target in PBC and PSC. However, new clin-
ical and nosological entities, provisionally named ‘variant’ or
‘overlap syndromes’ [17,18], are being increasingly recognized, in
which both the hepatocyte and the cholangiocyte are considered
the target of the immuno-mediated reaction. Even if the autoan-
tibody profile of AIH, PSC and PBC is well characterized and typ-
ically mutually exclusive, some autoreactivities are shared by
different diseases, as in the case of the perinuclear antineutrophil
cytoplasmic antibodies (p-ANCA), detectable both in PSC and in
type 1 AIH [16].

Inrecent years ASCA have been extensively studied in inflam-
matory bowel disorders, and their presence has been significantly
correlated with active Crohn’s disease and, less often, with ulcer-
ative colitis. Even if the aetiology of such diseases is largely
unknown,autoimmune mechanisms are hypothesized toplayarole.

In this study the high prevalence of ASCA in Crohn’s patients
is confirmed, particularly when IgA and IgG ASCA are consid-
ered together (Table 1).

Our results suggest that in all the autoimmune liver diseases
analysed ASCA are often present, particularly in PSC and
in AMA-negative PBC (44% and 53%, respectively).
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Fig.1 Scattergram illustrating the distribution of ASCA reactivity to (a) IgA and (b) IgG in 215 patients with autoimmune liver disease,

48 with inflammatory bowel disease and 19 healthy blood donors.

Table 1. Distribution of ASCA reactivity in patients with autoimmune
liver disease and inflammatory bowel disorders

Table 2. Relationship between ASCA reactivity and inflammatory bowel
diseases associated with PSC

No. of ASCA  ASCA ASCA

patients ASCA IgA 1eG IgA +1gG
AMA-pos. PBC 106 19(18) 17(16) 7(7) 4(4)
AMA-neg. PBC 17 9(53)  6(35) 6(35) 3(18)
Type 1 AIH 30 8(27) 6(20) 7(23) 5(17)
Type 2 AIH 37 4(11)  2(5) 411 2(5)
PSC 25 11(44) 8(32) 7(28) 4(16)
Crohn’s disease 23 16 (70) 12 (52) 16 (70) 12 (52)
Ulcerative colitis 25 9 (36) 5(20) 7(28) 5(20)
Blood donors 19 1(5) 1(5) 0 0

AMA, antimitochondrial antibody; PBC, primary biliary cirrhosis;
ATIH, autoimmune hepatitis; PSC, primary sclerosing cholangitis.

Notwithstanding the elevated gammaglobulin levels usually
detected in patients with autoimmune liver disease, it is highly
unlikely that the ASCA reactivity might be attributed just to high
immunoglobulin levels, since ASCA-positive and ASCA-negative
patients had similar IgG and IgA values in the present series.

ASCA IgA ASCA 1gG p-ANCA
PSC (all cases) 8/25 7125 10/25
PSC + CD (2 cases) 02 02 22
PSC + UC (5 cases) 2/5 4/5 3/5

PSC, primary sclerosing cholangitis; CD, Crohn disease; UC, ulcerative
colitis.

ASCA reactivity does not correlate with any of the biochem-
ical parameter examined, therefore its presence does not seem to
have a clinical impact on the autoimmune liver disease. The only
immunological feature associated with ASCA are the elevated
IgA levels observed in PBC patients. This finding could be a fur-
ther manifestation of the enhanced mucosal-derived IgA secre-
tion, a feature typical of PBC patients, in whom mucosal
immunity appear to be over expressed, hence the detection of
AMA of the IgA class in secretions such as saliva, urine [19-21].

In PSC patients, ASCA positivity does not predict the pres-
ence of a concomitant inflammatory bowel disease; however,
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since the number of our PSC patients with associated bowel
disorders is relatively low, it would be unwise to draw definite
conclusions on such point.

At the light of their low sensitivity and specificity, ASCA can
not be recommended as additional diagnostic tools in autoimmune
liver disease, but the possibility to find them in association with dis-
eases other than inflammatory bowel disease must be considered.

REFERENCES

1 Main J, McKenzie H, Yeaman GR et al. Antibody to Saccharomyces
cerevisiae (bakers’ yeast) in Crohn’s disease. Br Med J 1988;297:1105—
6.

2 Sendid B, Colombel JF, Jacquinot PM et al. Specific antibody response
to oligomannosidic epitopes in Crohn’s disease. Clin Diagn Lab Immu-
nol 1996; 3:219-26.

3 Vasiliauskas EA, Kam LY, Karp LC et al. Marker antibody expression
stratifies Crohn’s disease into immunologically homogeneous sub-
groups with distinct clinical characteristics. Gut 2000; 47:487-96.

4 Sendid B, Quinton JF, Charrier G et al. Anti-Saccharomyces cerevisiae
mannan antibodies in familial Crohn’s disease. Am J Gastroenterol
1998; 93:1306-10.

5 Quinton JF, Sendid B, Reumaux D et al. Anti-Saccharomyces cerevi-
siae mannan antibodies combined with antineutrophil cytoplasmic
autoantibodies in inflammatory bowel disease. prevalence and diag-
nostic role. Gut 1998; 42:788-91.

6 Peeters M, Joossens S, Vermeire S et al. Diagnostic value of anti-
Saccharomyces cerevisiae and antineutrophil cytoplasmic autoantibod-
ies in inflammatory bowel disease. Am J Gastroenterol 2001; 96:730—4.

7 Koutroubakis IE, Petinaki E, Mouzas IA et al. Anti-Saccharomyces
cerevisiae mannan antibodies and antineutrophil cytoplasmic autoan-
tibodies in Greek patients with inflammatory bowel disease. Am J Gas-
troenterol 2001; 96:449-54.

8 Reddy KR, Colombel JF, Poulain D et al. Anti-Saccharomyces cerevi-
siae antibodies in autoimmune liver disease. Am J Gastroenterol 2001;
96:252-3.

9

10

11

12

13

14

15

16

17

18

19

20

21

Lee YM, Kaplan MM. Primary sclerosing cholangitis. N Engl J Med
1995; 332:924-33.

Taal BG, Schalm SW, Ten KFW et al. Clinical diagnosis of primary bil-
iary cirrhosis: a classification based on major and minor criteria.
Hepatogastroenterol 1983; 30:178-82.

Leung PS, Coppel RL, Ansari A et al. Antimitochondrial antibodies in
primary biliary cirrhosis. Semin Liver Dis 1997; 17:61-9.

Alvarez F, Berg PA, Bianchi FB et al. International Autoimmune
Hepatitis Group Report. review of criteria for diagnosis of autoim-
mune hepatitis. J Hepatol 1999; 31:929-38.

Cassani F, Cataleta M, Valentini P ef al. Serum autoantibodies in
chronic hepatitis C: comparison with autoimmune hepatitis and impact
on the disease profile. Hepatology 1997; 26:561-6.

Muratori L, Lenzi M, Ma Y et al. Heterogeneity of liver/kidney
microsomal antibody type 1 in autoimmune hepatitis and hepatitis C
virus related liver disease. Gut 1995; 37:406-12.

Muratori L, Cataleta M, Muratori P et al. Detection of anti-liver cyto-
sol antibody type 1 (anti-LC1) by immunodiffusion, counterimmuno-
electrophoresis and immunoblotting: comparison of different
techniques. J Immunol Meth 1995; 187:259-64.

Zauli D, Ghetti S, Grassi A et al. Anti-neutrophil cytoplasmic anti-
bodies in type 1 and 2 autoimmune hepatitis. Hepatology 1997;
25:1105-7.

Czaja AJ. Frequency and nature of the variant syndromes of autoim-
mune liver disease. Hepatology 1998; 28:360-5.

Muratori L, Cassani F, Pappas G et al. The hepatitic/cholestatic ‘over-
lap’ syndrome: an Italian experience. Autoimmunity 2003.
Reynoso-Paz S, Leung PS, Van DWJ et al. Evidence for a locally driven
mucosal response and the presence of mitochondrial antigens in saliva
in primary biliary cirrhosis. Hepatology 2000; 31:24-9.

Tkuno N, Mackay IR, Jois J et al. Antimitochondrial autoantibodies in
saliva and sera from patients with primary biliary cirrhosis. J Gastro-
enterol Hepatol 2001; 16:1390—4.

Tanaka A, Nalbandian G, Leung PS er al. Mucosal immunity and pri-
mary biliary cirrhosis: presence of antimitochondrial antibodies in
urine. Hepatology 2000; 32:910-5.

© 2003 Blackwell Publishing Ltd, Clinical and Experimental Immunology, 132:473-476



